UNCERTAINTY, THE VALUE OF TIME,
AND TRANSPORT POLICY

By Joel M. Guttman*

INTRODUCTION

Estimates of the value of travel time have proliferated in recent years,! partly
because of the fear that values of time are not “transferable” from one application to
another. It is felt that each situation (each location, each choice between two modes)
is somehow unique, requiring a new estimate.

This note argues that estimates of the value of time are considerably more trans-
ferable than is commonly believed, provided that the estimates are made for samples
that are homogeneous in two important respects:

1. The time of day of the trip, particularly whether it is a peak-hour or off-peak
trip, and
2. The frequency of trip by the individuals in the sample.

These two dimensions of the mode or route choice have been virtually ignored by
most writers on the value of time; but there is evidence, to be reviewed here, that
these dimensions are important in determining the observed value of time.

The focus of this note is on the first of these two dimensions, the time of day of the
trip, as it relates to the value of time. The implications of a changing value of time
savings over the day are discussed in relation to (a) optimal congestion tolls and (b)
flexible or staggered working hours.

THE RELEVANCE OF TIME OF DAY AND FREQUENCY

One of the main reasons for the importance of time of day of a trip and of trip
frequency is the uncertainty inherent in many short-range travel decisions. This
uncertainty derives from the simple fact that the time cost of a trip varies widely
from one day to the next, and from one time of day to the next. For example, one
accident on a highway or city street can cause delays for travellers on a long stretch
of highway or on adjoining streets.

This random element in the time it takes to make a trip causes travellers averse
to risk to pay for the certainty afforded by travel modes and routes with a relatively
small day-to-day variance in time cost. The price they are willing to pay for a
relatively certain time saving will increase in proportion to the differential in un-
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!See Hensher [3] for a review of the evidence.
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certainty between alternative routes or modes. This differential will be smaller as the
traveller gains more information about the alternatives he faces. Also, the greater the
cost of being late at his destination, the more the traveller will pay for “relative
certainty’’.

This “payment for relative certainty”” will appear as a component of the observed
value of time savings on the faster road or mode of travel. Consider the example of a
choice between a toll road and a “free” road. The toll a commuter would be willing
to pay is composed of three parts: (a) the “pure” value of time savings on the toll
road (i.e., the opportunity cost of time, multiplied by the difference in travel time
between the two roads), (b) the monetary value of the difference in *“‘comfort’ or
“convenience” between the two roads, and (c) the difference in the values to the
commuter of the degrees of certainty afforded by the two roads. All three compo-
nents will affect the observed value of time savings on the faster road. In symbols,
the observed value of time savings on the toll road (here called road 1) will be, for
commuter ¢,

o = w(T, — T,) + (T, = Tp) — (0 — 03)
where w, is the opportunity cost of commuter i’s time; 7 and 7, are expected travel
times on the two roads, road 2 being the slower, “free” road; ¢, is the value of the
difference in “‘comfort”” between the two roads, per minute of travel time; 7, is the
“value of certainty” expressed per standard deviation of expected travel time; and
o, and 0, are standard deviations of expected travel time, for the two roads.

Travel time on a road becomes more certain (has less variance) with more
frequent repairs to the road and greater width of the road (allowing drivers to avoid
stalled vehicles). It seems likely, a priori (and in the absence of evidence to the
contrary), that on average toll roads are more “‘certain” in this sense than “free”
roads, because the toll revenues are usually earmarked for use on the repair and
expansion of the toll road, and because toll roads usually have fewer interchanges
and on—off ramps, where accidents and traffic buildups are most frequent.

Thus, at least in the case of toll versus “free”” roads, the faster road (the one for
which people pay to save time) is usually the more certain road. In terms of the above
equation, (6, — 0,) is negative. If this is so, two phenomena should be observed:

(a) The observed value of time savings should be higher in peak hours, when
relative uncertainty (6, — d;) and the cost of being late (measured by ;) are
relatively high, than in off-peak hours, and

(b) Travellers making tripsrelatively frequently, whohavebetter informationon
travel times and thus can better estimate delays, should exhibit relatively low
values of time, because (6; — @) should be small, in absolute value, for such
travellers.

These two phenomena were observed in an earlier study by the author [2]. In
data from a variety of route choices in the United States, it was found that:

(a) The value of time for daily travellers was $5.17 per hour during peak-hours,
as opposed to $1.91 for off-peak travellers.

(b) The average value of time of daily commuters was only $1.91 per hour, as
opposed to $2.95 per hour for all those making the trip at least once a month.
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(These estimates are for off-peak travellers; the difference should be wider for
peak-hours, but non-daily peak-hour commuters were too few to allow estimates
to be made for them as a group.)

Once we control for these two dimensions of route choice, the type of trip (leisure,
or trip to or from work) makes little difference to the value of time. There was no
statistically significant difference between the values of time on work and on “‘social-
recreational” off-peak trips. This is what one would expect, if individuals equate at
the margin the values of alternative uses of their resources, including time.

IMPLICATIONS FOR TRANSPORT PLANNING

These results suggest that value-of-time estimates can only be transferred if
separate values of time are estimated for different times of day (peak and off-peak),
different frequencies of trips by travellers, and different mode choices. Choice of
mode is generally recognised as affecting the value of time through differing in-
tangible or “comfort” characteristics of different modes.

A second implication of the changing value of time over time relates to congestion
tolls. Even aside from the externalities caused by changes over time in traffic density,
the higher value of time during peak hours argues for congestion tolls that are higher
during peak hours, or for subsidised fares for mass transit during peak hours (if the
divergence of private and social cost of travel caused by congestion is smaller for
mass transit). In short, the high value of time during peak hours increases the
benefits of peak pricing.

Finally, the higher value of time during peak hours suggests that a higher social
evaluation be put on flexible working hours. If the cost of the uncertainty of peak-
hour transport is due to the risk of being late at work, this risk would be much smaller
if there were more flexible deadlines for arriving at work. The results suggest that the
benefit of flexible working hours is not simply the time savings yielded by people
being able to travel during off-peak hours (which, incidentally, will be undervalued
by value-of-time estimates based partly on off-peak travel), but also the reduced cost of
travelling during peak hours because of the reduced risk of being late.

ADDITIONAL EVIDENCE: THE TORONTO STAGGERED HOURS
DEMONSTRATION

A demonstration project of staggered and flexible hours, which began in October
1973 in Toronto, provides additional evidence of the importance of uncertainty in
commuter decision-making.? The project involved some 11,000 employees of the
Ontario government working in the downtown Queen’s Park area. The evaluation of
the project was based on a survey of 4,600 employees.

Part of the group (68.1 per cent) adopted staggered hours, in which deadlines to
arrive at work are maintained, and 23.1 per cent adopted flexible hours, in which

% Data from the demonstration project are summarised by Greenberg and Wright [1].
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such deadlines are dropped, provided that the employee works a certain minimum
“core time”’. The choice of staggered or flexible hours was usually determined by the
employee’s work unit or ministry, but for 80 per cent of those under staggered hours
the actual times of starting and finishing work were those preferred by the employees
themselves.

For employees on staggered hours there are penalties for consistently arriving late
at work. While these penalties vary according to the policies of the ministry and
according to contracts with labour unions, the recourses are as follows, at least in the
Ministry of Transportation and Communications:> (1) reprimands, (2) changing
the employee’s hours from the employee’s preferred hours to the preferred hours of
the supervisor, (3) reduced vacation time in proportion to degree of lateness; and,
in especially serious cases, (4) reduced pay and fines, and (5) dismissal. Employees on
flexible hours, of course, incur no such penalties, provided they work during the
“core time”’.

From the viewpoint of our discussion on the relevance of the timing and frequency
of trips, the main difference between staggered and flexible hours is that flexible
hours remove or reduce the cost of being late. Under staggered hours this cost
remains, because there is still a deadline for arriving at work. In order to minimise the
risk of being late, the commuter can choose starting and finishing times that avoid
peak-hour travel. Thus, our discussion implies that the shift out of the peak hour,
with the introduction of variable working hours, should have been greater for those
on staggered hours than for those on flexible hours. This is, in fact, what occurred.
Of those who were on staggered hours, 56.6 per cent chose starting times before
8:00 a.m., compared to 39.6 per cent of those who were on flexible hours. A majority
(51.7 per cent) of those on flexible hours remained in the peak period, 8 to 9 a.m.,
while only 39 per cent of those on staggered hours did so ([1], p. 48). This smaller
response by those with the greatest freedom to make choices (those on flexible hours)
seems best explained by the smaller cost for them (in risk of being late).

It may be noted that the average participant in the demonstration project saved
6.7 minutes per day of travel time, which, if valued at the $5.17 value of time derived
for peak-hour automobile travel in [2], yields an annual combined time saving worth
$1.58 million for the 11,000 participants. As noted above, this does not include the
lower risk of being late (and thus lower cost of travel) for those on flexible hours who
continued to commute during the peak hours.

SUMMARY

We have argued that uncertainty of the time cost of journeys to work causes differ-
ences in the value of travel time between peak-hour and off-peak commuters, and
between those who make trips relatively frequently and those who do not. When these
two dimensions, as well as the mode of travel, are held constant, value-of-time
estimates can be “transferred” between applications at a cost probably lower than
that of making new value-of-time estimates for each application.

31 am indebted to Mr. Ian Cowan, Director of Personnel, Ministry of Transportation and Communi-
cations, Ontario.
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The variation in the value of time between peak and off-peak hours leads to higher
estimates of optimal peak-hour congestion tolls than would be obtained if there were
no such variation. It also leads to a renewed empbhasis on flexible working hours as a
means of reducing the cost of the journey to work.
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